RIGHE T B B iRt B K D FE 8

BEE:jpn

HhRE
~EH:2017-10-04
F—7—FK (Ja):
*—7— K (En):
YER

A—=ILT7 KL R:
=R

http://hdl.handle.net/2297/9425




SRAETERFEIHE $108% %£3% 349—359 (1999) 349
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SRKIFEFHMEZAIBLETRE (EF | ZRE—50D)
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MERERT (nerve growth factor, NGF) &, #fMilEOMBaS L L EFEHHICERTA2T TR, BRMiE - <2
77 —=VBLU) PNEkR EOREHELHIT L T MU EE TR THS T2 2 LML TW S, KIFEARIC
oo oMaEEALIELITBRE SN, BHEED 50 SN A NGFIEABNOREELSHBCERL, B - BEBIE
BWEEZ TWATREMASRE S NS, KAETIRABEMILIINGFORENS 55 ELE, b M KEEEEMIL 125 (CaR
1, RCM-1, SW837, SW48, SW480, SW620, Colo201, Colo320DM, HT-29, LS174T, HCT-15, DLD-1) & X USRIz ¥k & - F 5
MREHE 27 B CIRER L7z, MEEE-PCRIEIC & 5 NGF mRNA OFE BRI, BN T5% O, WRABED 5% (2561)
HEOLN, FORERBREFHRELFECLVEARTSH S Z LHFHEIOL N, REAGLEREHEICZLANGFEHIX
NGF mRNA O 55 % A 7- M E I RHE L, BBk TIE mRNARBKROLTIZ, SRKABETIZ206ICBETH -7,
NGF ORI % B 7-5eailfatko L% 7 v M EBEMEES S/ S PCI2fIfLIZFNL 72 & & 5 PCL2HIfA e il h
FIIMEL, ZOEEMERHNGFE/ 7 o—FAREKC L VIFI S h, D Eos#E, KBS EDFEINEEELE
TAHNGFEHAEM - AWML TSI EERLTVWA.

Key words colorectal cancer, nerve growth factor, iz sity hybridization, reverse transcription-PCR,

immunohistochemical staining

#HERERT (Nerve growth factor, NGF) &, rRARH#ED A
Lo PERMEED = 2 — 0 > DELEHER A b2 FE T 5
REWLMBEFBRFTH LY. ZONGFIX, foZ { OH
BRERTEEE- T, L, v o077 —Y%1) ¥k
R EOGREELAICERL T, ThoMBoEFHER, b
FEALEEEYEDO S EELR I bARELEL TY
A9 —J HALREOMEIICIE, Bk, v 077
—UR) ySEROREA LIS LITEE ™Y i AL A
fd (tumor-associated mast cells), ##E~ 7077 —Y
(tumor-associated macrophages) ¥ & UHEHEE ) > /35K
(tumor infiltrating lymphocytes) ®FI % THIEN TH Y, HEER
EETTRBEBOBIEE L UES - REBLOEEDLIOS
AT ENHLATVES ™, ZhoaEESHELFEd sy
1 MA4 e LT, DRT& nElarsqwsnbaon=—
Fl# A+ (colony-stimulating factor, CSF) 25516 TE Y, H
L2 2 BT 5 CSFRBUICOVWTOMIEITHRE SN S ™™, L
PL, TNETIHILBBEIIBITANGFORBEIZOWTOH
Fidh v, FITERHETIE, KBEMICBITZNGFOR
RiZonWCHfzE L7,

MES L UHE
L. sEsampark

1. e MRIBFEEEMRkE NGFEELL FEES ) 4 -7
MR

TR 114E 3 A 23 B=AF, FR114E5 A26 ARHE

SENERIZIZ, La—< Ut ATy AERFEAV 7LD
WA L7 CaR-1, RCM-1, SW837, KHAHIE X 1) D SW4S,
SW480, SW620, Colo201, Colo320DM, HT-29, LS174T,
HCT-15, DLD-1% 12 &8 0> Kigmbe sEiiark =M L7z,

F7/:, NGF#ELEL TWAZ ETHSENTWwWA L NEHRS
VA — v EEEMERTH S USTMG™ % &IRAKFRmEN##
HEIHHGLCHEE, B bo— e L.

FE SO EIZIE, 10%405RMH (fetal bovine
serum, FBS) (Cell Culture Laboratories, Cleaveland, USA) & 0.3
mg/ml 7 L% 3 (HAREE, BE) © &0 RPMI16405# (H
KELHE) IV, 5% CO.IRETIT COZEMHTTHELL.

2. PC12#fifutk

MEMROEFTLE LT, 7y MEGMEL SHTZ SN
PCI2Mifakk % b o —< ¥ 4 = RGN v 7 LA
LCHM L7z, MIsos#I21d, 5%FBS & 10% B0 (horse
serum) (Gibco BRL, New York, USA) &£ 03 mg/ml 7 V% 3~
& RPMI-16403 % FH VY, 5% COBET37TCOESFTT
BELL.

L. ERrEtist

199748 H £ 1) 19983 B D 8+ ABIZ&IRKFEFEZNHT
TS NABERERBEISFAD ) B, HEHHTREFLAN
WVOMRBENTETH o 7227TFIEF L L7,

KBBESORFIE, BHLI7H, 106, FHEERE
63.47%%, MBFMRP TG, TH440, TH 104, Ta

Abbreviations : CSF, colony-stimulating factor; FBS, fetal bovine serum; ISH, iz situ hybridization; NGF, nerve
growth factor; PBS, phosphate buffered saline; RT-PCR, reverse transcription-PCR ’
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M3pl, Mbiienl, VHI3EITH 7.

%8, FHEBEZNET ORISR FH RS @&
EIEEBR)™ 12fE - 7.

FHEERBREONGFEANDEHRIE, 10% KN <) Y EEN
774 A BYR £ AV TREREFRBICE VAN, T,
BN TONGF mRNADHER L BEZWHLPIIT 2 HIT,
ERERBB27THOBEE L UEBHROTHHEE2H T,
WEEK) A5 — ¥ HKIE (reverse transcription-PCR, RT-
PCR) i3 & OB TF-HMALSEHE (in situ hybridization, ISH) %
fforfz. RI-PCRED7OHIZHRM L 721, EbICHWFER
LD EEL, RNAZHIH§2 F C80CTIRAELA. T,
ISHD 72 ZERELL 7248k, 4% /3T F VAT LT F/01
M) > BERER OH 7.2) \2 & H 4 CT8REBIEE L7z EER,
4TT—H, 30% L X HEEZEAL0LMY L EHEEH H 7.2)
TERLE.

. RT-PCR % V) 7= NGF mRNA $IE O REHT

1. #RNADHH

HEMatk & B L URER» BRE ST =V /7
—V/ZuaR LED 2L DRRNAT M L7,

2. 794 e—BLUTe—THAYTX 7 LA F FOMER

3-NGF, -T2 F iz ¥ 2 mRNAKIE 754 v —B &
UC7a—=7L L CUTOF)IFEF VR 7L TS
B L7 (ElEE, TED. TR ENOREERTNIE B-NGF: £~ R
77 4 %—5 -GTTCTACACTCTGATCACAGCT-3’, 7> ¥+t
Y A7 5 4 <—=5-AGCCTTCCTGCTGAGCACAC-3’, 7o —
75" -GATGATGACCGCTTGCTCCTGTGA-3’, B-TZF>: &
v AT 4 <--5-GAAAATCTGGCACCACACCIT-3’, 7 v F
¥ RA75 4 <—5-GTTGAAGGTAGTTTCGTGGAT-3’, 71
— 75’ -GATCTTCATGAGGTAGTCAGT-3' & L7z, 7u—7
DEPRERIE, Y- I FATFFIRILVLEFFINTI VR T7 2
5 — ¥ (BRL, Gaithersburg, USA) % F\» 7z 3SR iEakEIc L b,
[ «-*P] dCTP (222 Thq/mmol, Du Pont, Wilmington, USA) T#%
L7,

3. RT-PCR#E

1ugDFRNAZ 65 CT 15 MZE MR, 1K DNAGKF
w b (Clontech, Palo Alto, USA) % FI\T, MEEERIGIZT
cDNAZEH L2, Thbb, 20022y POED X — A
WA VABEEBELOS MO T4 F USRI 7 LAF N
(dATP, dCTP, dGTA, dTTP) REHL, 75 ug/mlA ) TdT 77
4 <—, 1BEMRNAHERKT, 50mM Tris-HCl (pH 8.3), 75
mM KCl, 3 mM MgCl, % 37 C TR RKIn &7, Fl&fia
UATIZBWCEAEMEL, WEERELRFEIEL.

Kz, LEICH7- & mRNACERMWZ: 75 1 < — & Taq
DNARY X7 —¥ (FilE) tAVWTTe sy <7 - F—%
Vearibu—5— (7F3Y, HR) (CTDNAZBIEL /.
%38, PCREINE, BEH%94TC 300, 7=—) 7%
60C 14/, DNAOMELZ72C 24rB& L, ThEelt (47
W LT, NGFIZ30¥% A 2, RB-ToFLiT18% 14 7 WIZT
FToiz.

4. FFrTOY bE

PCREW% 1% T HE—A X VIZTERIKE L, 0.2 N NaOH
WIIZTEWE, BML TS FA4a YAy T Ly 740y —
(Pall BioSuport, New York, USA) {Z—Wp#zE L, UVA b5 %)
> —1800 (Stratagene, California, USA) (2 X b, 1203V V=2

&

=, EE254 nm OBRINREBHRHLTT7 405 —ICEE S
. ZOAYTL U IZDWT, 1 MEF M) YA, 50 mM
Tris HCUEE#E (pH7.5), 10X 7 ¥ b MEH QX 7> A\ b
WiE, 0,L02% RV E=NEBRY) FY, 0.02% 7 13—,
0.02% 7 L MBEBTNVTIY), 0.1%N-F7 ) v al it
MU A, 10 mM EDTA, 250 pg/mlZZM4 7 #&F DNA D
BT NAT) T4~ a ViIEHWERWT, 55CT2E
BTN TN FA4E—D arwiTol. HWT, TLnd
TUTAE - 8 VHERICREELYPER T O - 7R,
55CTCTI6BEI DN TN FA ¥ =L a rwffol. N7
FLE—vavtk, A 7L rE6XSSC (1X SSCIZ0.15 M
fEFrU L, 0005M 27 B+ )T A) TLOHHT22
E#E#EL, 2VTOI%N-FT YUYV VBTN T L%
G 6XSSCIZL D S5 CTISHMTo2mski L7, ik,
X# 7 1 v 4 (Kodak, New York, USA) i WCTA— 1+ V%7
F7 4 —F{To7z.

V. XIBBEEERREEEFEPONGFEBRIC L2 PC12#RO

R HRIERDKRSE

£KIEBFEREMEE FR 21 X 10°/ml DR T 10 % FBS
% & U RPMEI164055 1T, 5% COLiBET 37 CO LM T T 720
RRESE L7z, EITO Y TNy Moo FREET, V) EERE
# 3 AriE 7K (phosphate buffered saline, PBS) 12T 3 [E ¥t %1%,
10% FBS & 5 % B 1% % & tr RPMI-1640 51T, 5% CO, i
T37TCOLMT CURMEERLL. Z0RELET 1000 rpm,
WA MELL, HERRD BRWEH % PCL2Mifl0REE 1§
& LTHW,

PC12#1H8% 0.02 % EDTARM0.25% b 1) 7 » &4 O PBS
W TRIMERS, PBSICC2EBER L, FhEhoRBRaEE#R
EEICTIX 10/ mUcHiE, 67 VERY S 70T L—}
IZIBREL, 5% COBIETITCOLMET TA8EMEEL. 2
D%, 10%FBS & 5% BILiE % &1 RPMI-1640 554112 C, [k
DEBTEELLZLO (T bu—L) LREL, PCL2HIlED
ERMEOHFEETEE L. SABESEEHE LEZRNTS
Z L2k B PCI2MIMR D ERRMEIZ OV TIZ Ohta 5 DALE
HWTEBL L. Tabb, £4200OEREIT, BEL
WCIOHEFFEEL, Miliop.LroRENEN T TOREH
40 pmbl LR H T ML SRMEREMEL LT, %
MRS RTER L, S50, BREINT TR
NTWVBHe FNGFY 7 AE/ 7 0 —F VHA® (Austral
Biologicals, California, USA) % fhfl#ifke LTl ug/ml & %22 %
I ICPCI2MIf DR IRMT 22 L0k b, BEME
HHIH E B DHEMSIZOVT HEEL 2.

V. ISH % B\ 7= KIEE#E#(C 517 3 NGF mRNA OB

DUVWT DR

1. FTa—70fE%

Fu—7ik, ¥ b B-NGF cDNA% b &2/ L7z, B-NGF
cDNAIL, RI-PCRiEEIZE Y B I ANGFEHIFELTTIAIF
Ny y— (FaRAF, BE) SHlARL, 70—=rrLTH
2. Thbbt, BNGFERELTWRIETHLNATYVS
USTMG ®cDNA X Y, A-NGF mRNABHHIZERL/2b0
RO T IAT % B NTESLN/RT-PCREY % 0.5
mg/ml D BALTF U A% & ikENEH W (40 mM Tris, 20
mMEEEEF F ) Y4, 1 mMEDTA) ¢, 1%7H0—A7 WV
FHVTERIKE 21T o 72 WKEI%O 7 70— 2 7 VIZRIHR
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YEBEL, MIBENANY FETHO-R7VH LW H L.
P LZZTHO -5 VAT A% 5 Gene Clean 1 ¥ v b
(7F+3%) A HTPCREW 20 p IOBEKTHAB LA, &
512, TADNARY 27— ¥ (FiEE) 2 AWVT, PCREWOXK
BEPHEERRICHMIL, 4RIV X7 VLA F F¥+—¥ (Fili
B FHWTS RKlx ) vEfELA., ShooBEHLE
PCREW % 77 A X FpGEMS3Zf (+) < VFru—=r I¥
4+ Sma [ DEBIHEARAY. Z0TFRAI FOREER
AN AKBEXL2-Bluetk % LB#E#H (X2 P M) 7 M 10g,
BRIFZ5g, BLFFVTL10g, TXEL) 250 ug/l)
T37C, 16BRRBEREL A, BRETH, BOICTEEL, B
f& & b Plasmid Midi kit (25) (QIAGEN, Chatsworth, USA) 2 &
W77 AIFEEMLE. BT IRAI Fhe b 3-NGF
ThrbI erEBEES % #E (ABI PRISM 310 Genetic
Analyzer, RE Applied Biosystems, USA) T4 Z &2 X DHEEAL
7. 77 A3I F&BamH 1 % iV THIRIC L7z, T7 RNA
PAT—F (FilEE) LV TPy FErA7u0— 7% R L7
-5, TOTFAIF%Sma 1 EFEWTHEIKIC L8, SP6
RNA £ 27 —¥ (Gibco BRL) I2& Y &> A7 10— 7% {E5
L7z, BRBREAREEICLYER LSO T — T3 [a-
thio-*S] dUTP (46.3 Thq/mmol, NEN™ Life Science Products,
Boston, USA) 1= & 1 #sk L 7=,

2. ISH

HMBRE7 744Xy MLV 4 umDESTHEY L,
¥5F 2 BFLIATA FT7T7 AL L. RE#OY
K%, 4% RKVATVFE F/0.1 MY~ EEHBE H 7.2)
TISHMOBEEETV, 2mg/mlD 7 > > & &AIEPBS
TH#EL, 025 %EAFERELEAZ0I MUY /= LT 3>
TTEF VLR, TNAT) 54— ar28RT2
BlfTo. TUNATNFL¥— 3 ViETIE, S0%BA 4
bRV AT I F, 4XSSC, 0.1 MY VEEREK (pH 7.2), IX
FrNVMEWE, 2%BN-FI UMV VEEFR) T A, 20
mM2-ANVh T Ty J— v, 250 u g/mIBEMEY 7 H-F DNA
PoRBLDEREVE. TN T YA ¥~ a sk, 2X
SSCTE#®L, =¥/ —NVIZL DAL TRE L. Z0DM%,
ATARTTABLEVI0ulO TN, T4 E—ariE
WCSSEHR L7072 MAT, "AT7TI)FAE-ar
iiof:. AR, 2HEORHETERERLYITo/. 12
i, trA27o0—-7%EH L CAKNI TN Y4 -2 ar
BT, 39100, EBRLATVFEyATO—Titm LT

NGF

3 -actin

200 DRERT v F LV ATO—TRMABZ LIZL VEES
EXSEINATIIAI - ar2{Forz. 3TCTI6M
BEIGH%, AFA4AFTFT7A%01%BN-F7 ) ML VEEF
P T LAEEAN0IXSSCIZLENITCTIRET>3E, &
Er3RFRITRE L. R, 03 MEEEE7 v E= Y A2 AT
Iy /—VICKOBEAKLTREL:. A4 FF7RA2REL
7ot%, IHINTB-2 (Kodak) 2P H0LIz@& D, 4CT2:EMO
BAEITo /. Bk, BEHDI9 (Kodak) THEL, HEH
Bl BRAOBRI, HRBFLBHEFOLGECREEME
BH2 () X, RE)ICL W {Fo7e.

V. fEERIEERE

PRERAEGI O BB LS gz, T 740 8B10%FIL
<V VEERRL V4 um DY BERL, BT 71 U,
Catalyzed Signal Amplification System (DAKO, California, USA)
FRHWTiTo/z. £/, BEERIE, LabTekF ¥ ¥ /39— 27
41 F (Nunc, Naperville, USA) I T3, 7 bopA sy /—
VIZEIVEELLDDEFRVTITo %2, —XkHifkEL LTHE F
NGF= 7 A%/ 7 U—F V{i{k (Austral Biologicals) % v 7z,
001%T7 3/ ~vFV > (Sigma, St. Louis, USA) B THE
S, 003%BAFNTY) - TREEETo. 2B, Rk
BEFICIE, NGFEROEBMV RO ONLEBMH T ) F — v 5%
Wiakk (USTMG) 27ty MA %/ —NMIZTEELLZLDE
Bz bto—ve LTAWE, £/, —XREEOKHLDIC
PBS* AV b % EiEar bo— vk L7, S0 RaR
HY5 %k B, 5%LLL25 R EBERYE, 25 % E50%
WEPEERYE, 50% L EEBERE L HE L.

V. $EHFRORRT

PC12Mife DR EMEFEMICE OMET 121X, Mann-Whitney
DUBRELHACTHEL, BRESHRBOREICEEEDY
EHIE L.

54 |

I. b FRBEEEMBKICH I3 NGFOBRIZFHLUE
BLANILVTORR

RT-PCRETIE, NGFiot$5 77 1 =—_T7—I2& ) NGF
H3R 0 700 EE&EX O M IEDNAK K 2 RM ISR S h, £/
BTI2FVERTETFTAT—RT 2L 3-T7FVHE
@592 OMIEDNAM A PRI IIRE SRz, Thb
DRFR T 70y M4 T A ¥ -2 5 L ETHE, &4
PE-ONY FELTRESRZ (FD).

1234567 8910111213

<700 bp

. <592 bp

Fig. 1. Southern blot analysis of RT-PCR amplified products of mRNA with the specific probes for NGF and 3-actin in a human malignant
glioma cell line (US7MG) and twelve human colorectal cancer cell lines. NGF is expressed in the lanes 1-3, 5, 7, and %-13. The lanes 1,
U87MG (positive control); 2, CaR-1; 3, RCM-1; 4, SW480; 5, SW620; 6, SW837; 7, Colo320DM; 8, DLD-1; 9, HT-29; 10, HCT-15; 11, LS174T;
12, SW48; and 13, Colo201. The expressed sizes (bp) of the RT-PCR products were indicated at the right with arrows.
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REMBCERE T, REKTYE ISR ISHEBERRIC
FEL T (H2).

F1ITIE, SHEEMIHKIZB1T 5 NGF mRNA S L UNGF &
HORBAOBHHERE £ LOTRLE, LZEOKREEEEM
B SW480, SW837 5 & UDLD-1 D 3k & bR\ 72 9#%
(75%) (28 TNGF mRNADER S BO 5, i< CaR-l,

A

RCM-1, LS174T 5 £ UFSW4B 23\ /N> FARR B b/,
TIREABLFREIZL BMETIL, SW480, SW837TB LU
DLD-1 D3 % 72 98RICB W TNGFEEOEBE L HET,
NGFmRNADER & — KT b #RTH o7z,

%7z, RT-PCREIZ & D NGF mRNADBEWEHERH 7
CaR-1& SW48 T, REMBILZEEIIBVTLIR K

Fig. 2. Microscopic photographs with immunostaining for NGF protein in human colorectal cancer cell lines. (A) No stained cells were
found in the SW480. (B) Cytoplasmic immunoreactivity was observed in the CaR-1 cells. The scale bar, 10 2 m.

Fig. 9. Microscopic photographs with immunostaining for NGF protein in human normal colorectal mucosa and cancer tissues. (A) There

was no positive staining in normal mucosa. (B) There was no positive staining in cancer cells of Case 14. (C) and (D) Positive cytoplasmic
immunoreactivity for NGF protein was observed in cancer cells of Case 16. Each case number corresponded to that in Table 2. (4), (B)

and (C) The scale bar, 100 »m. (D) The scale bar, 10 zm.
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Table 1. NGF expression in colorectal cancer cell lines at
mRNA and protein levels

Expression of NGF
Cell line
mRNA Protein

CaR-1 + S

RCM-1 + w

SW480 - -

SW620 + W

SW837 - -

Colo 320DM + W

DLD-1 - -

HT-29 + w

HCT-15 + w

LS 174T + W

Sw48 -+ S

Colo 201 + W

The expression patterns of NGF mRNA were classified into two
groups. —, negative; +, positive. The expression patterns of
NGF protein were classified into three groups. —, no staining;

W, week staining; S, strong staining.

Fig.3. Induction of neurite outgrowth of PC12 cells cultured in the medium conditioned by each colorectal cancer cell lines. (A) and (B)

NTHY, NGF OmRNA L RLTORBERBEIR, EHLAL
TORBMBE L MBE L.
I. XBEEERELEPONGFEAOEMRENEEICD
Wt

KIS 50w SN b NGFERVEWFHEEY
HTAEHTHBPEDE, PCL2ANEICH ¥ 2 EEfRIEH
DEMETEML 7.

ZFORER, KBBEENBLEERNL A2 ofcay bo—
NEEOPCI2HINETIE, 48R DBIEIIMM I IdERME LR
FTHIRIEIE AR O N b o7 (D34). T/, RIELEIL
ZHIZNGF B OSB3 % 4 o 72 SWA80 D RFZEM L L3
DRMTIE, PCl2iifin BRI LAEALR T}
o— VEELFRUBRETH-7 (M3B). L2 L, NGFEHMHR
DS 5 N7 CaR-1 3 & U SWAS D #s3EHNM L% o PC12 Ml
ADFEMTIE, ¥ b —LEICEL TE L OPCL2HIB D%
AEATEIICME L7z (M3C, D).

M41213, &RIg Rtk o5 28 L% & PC12HI2
I LB o s BB ML R L7225, IhbOfkR

0

Outgrowth of the neurite was not observed in neither the control (A) nor the SW480 (B). (C) and (D) Intensely developed neurite

outgrowth in the CaR-1 (C) and the SW48 (D).
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Ht

100 - % *

i

50

% of PC 12 cells with a long neurite

L ===

Control SW480 SW620 CaR-1 SW48

Fig. 4. Quantification of neurite outgrowth of PC12 cells.
“The PC12 cells with a long neurite” was defined as the cells
having at least one neurite longer than 40 . m . The test was
twice tried, and the data were expressed as a median value in
the ten randomly selected fields. *, P<0.01 vs. control.

&

13, KR RRIC 817 A NGF mRNAB L O'NGFEH O
BHREEE B L.

F, ZOEERMEERE, PHHAEL LTHINGFE
O —F LA ERINT A 2 L2 X W EBICHIG &0/ (D5),

. YIREABEEICHITENGFOBEFELUEHLA

LCORBEBE

AEWICOBR SN FEERBE27TH EZ 5L T, BY
B L UIEBERIGHIEIZ BT 5 NGF mRNA D53 % RT-PCR
BIZEIWREI L. 2OHKR, BHICBV-TEX 278254
(95%) I NGF mRNADFEEAZH b7z (X6, #£2). Larl,
FHREH I BB Sk h o 72 (7).

Kz, ISHIZL Y, BABATA- I IVFTI 71 -0
fiF & L TREND NGF mRNAD > &7 F VOB R fE % e
Uiz, B, Lk 270 —7% Bt ER
BRBEOREHRT > FL VAT -TH#MEATHEARESET
B BEBROVWTNIZBWT S ISEBET, TrFEra

Fig.5. Microscopic photographs of neurite outgrowth of PC12 cells in the medium having cultured the CaR-1. Adding the anti-NGF
monoclonal antibody (B) into the medium obviously inhibited development of neurite outgrowth of PC12 cells, when compared without
treatment (A). The scale bar, 50 . m.

NGF

3 -actin

1 23 456 7 8 910

Fig.6. Southern blot analysis of RT-PCR amplified products of mRNA with the specific probes for NGF and /3 -actin in a human malignant
glioma cell line (U87MG) and nine surgically resected primary colorectal cancer specimens. Every lane expressed NGF except the lane
4. The lanes 1, US7MG (positive control); 2, Case 19; 3, Case 6; 4, Case 1; 5, Case 7; 6, Case 20; 7, Case 8; 8, Case 2; 9, Case 15; 10, Case
25. Each case number corresponded to that in Table 2. The expressed sizes (bp) of the RT-PCR products were indicated at the right with

arrows.
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Table 2. NGF expression in colorectal cancer specimens at mRNA and protein levels

NGF expression
C}i?;e Age Sex O exp _ ]I)el?th, of Stage Pathology
. mRNA Protein nvaston

Early cancer
1 71 M - - m 0 Well
2 55 F + - sm I Well
3 71 M + + sm I Well
4 75 M + + sm I Well

Advanced cancer
5 55 M + + mp I Mod
6 72 M + + 2 jif Well
7 65 M + + 8s I Mod
8 62 F + + ss I Mod
9 80 F + +- ss il Mod
10 65 F + - ss I Mod
11 65 M + + a it Mod
12 62 M + - a it Mod
13 56 F + + $s I Well
14 62 F - - $s it Mod
15 66 M + - a I Mod
16 69 M + H si Ma Mod
17 62 F + + $s Ma Mod
18 64 M + + se Ma Mod
19 69 M + + a Mb Mod
20 59 M + H a b Well
21 71 M + - a b Well
22 49 M + + se b Mod
23 55 F + +- ss b Well
24 79 F + - ss Ib Mod
25 57 F + + a I\ Mod
26 59 M + + se I\ Muc
27 37 M + +H+ si v Muc

The expression patterns of j3-NGF gene were classified into two groups. —, negative; -+, positive. The

expression of NGF protein were classified into four groups. —, all carcinoma cells negative or <35 per cent

carcinoma cells positive; +, 5-25 per cent of carcinoma cells positive; -, 25-50 per cent of carcinoma cells
positive; +H, 50-100 per cent of carcinoma cells positive. m, tumor invasion in mucosa; sm, tumor invasion in
submucosa; mp, tumor invasion in muscularis propria; ss, tumor invasion in subserosa; se, tumor invasion in
serosa; aj, tumor invasion through muscularis propria into non-peritonealized part; a,, tumor invasion in non-
peritonealized, pericolic, or perirectal tissues; si, ai, direct tumor invasion in other organs or structures. well,
well-differentiated adenocarcinoma; mod, moderately differentiated adenocarcinoma; muc, mucinous
adenocarcinoma.

1 23 456 7 8910

NGF < 700 bp

3 -actin <592 bp

Fig. 7.~ Southern blot analysis of RT-PCR amplified products of mRNA with the specific probes for NGF and 3 -actin. NGF in a human
malignant glioma cell line (U87MG) and nine human normal colorectal mucosa. NGF was expressed in the lane 1. The lanes 1, US7TMG
(positive control); 2, Case 19; 3, Case 6; 4, Case 1; 5, Case 7; 6, Case 20; 7, Case 8; 8, Case 2; 9, Case 15; 10, Case 25. Each case number
corresponded to that in Table 2. The expressed sizes (bp) of the RT-PCR products were indicated at the right with arrows.
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Fig.8. Autoradiograms in bright (A) and dark fields (B) showing in situ hybridization of primary colorectal cancer specimens with "S-

labeled j3-NGF probe. The signal was localized in cancer cells of Case 20. The case number corresponded to that in Table 2. The scale

bar, 50 x m.
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Abstract

Nerve growth factor (NGF) has well-characterized effects on the development and survival of neuronal cells. Moreover, it
is also associated with the differentiation and survival of cells of the immune system. Colorectal cancers usually contain
infiltrating migratory cells such as mast cells, macrophages and lymphocytes. It is hypothesised that colorectal cancer cells
produce NGF, which acts on the immunocytes in colorectal cancer tissue and also affects the process of metastasis. This study
was therefore designed to examine the expression of NGF at the mRNA and protein levels in colorectal cancers. Materials
included 12 colorectal cancer cell lines, CaR-1, RCM-1, SW837, SW48, SW480, SW620, Colo201, Colo320DM, HT-29,
LS174T, HCT-15 and DLD-1, also 27 surgically resected colorectal cancers. In 9 of 12 (75 %) colorectal cancer cell lines and
in 25 of 27 (95 %) resected clinical colorectal cancer tissues the mRNA were positive in reverse transcription-PCR and in situ
hybridization. Immunohistochemical staining demonstrated NGF protein in a fine granular pattern diffusely in the cytoplasm
of the cancer cells in 9 of the cell lines and in 20 of the clinical samples. Every material positive for NGF protein inevitably
showed positive expression of NGF at the mRNA level. The supernatant of the cell cultures which showed NGF protein
expression stimulated neurite outgrowth in PC12 rat pheochromocytoma cells, and this phenomenon was inhibited by the
addition of an anti-NGF monoclonal antibody. These findings suggest that most colorectal cancer cells synthesize and secrete
biologically active NGF protein.



